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(57) Abstract. The invention relates to the mining industry. The object of the invention is to 
increase efficiency of recovering a working fluid and gas from a coal-bearing massif. A 
directional well is drilled from the surface. A horizontal or inclined section passes through a 
stratum. The well is cased and the casing string of the horizontal or inclined section is perforated. 
Then, a working fluid is injected interval-wise with a rate exceeding natural injectivity of the 
massif and a gas and hydraulic collector is formed. Further, additionally a vertical well is drilled 
into the zone of a lower down-dip hydraulic treatment interval. A wellbore of the vertical well is 
arranged at a distance of not more than 2/3 of the radius of this interval from perforations of the 
gas and hydraulic collector. The working fluid and gas are recovered from the treated carbon- 
bearing massif via the vertical well. This allows the fluid and gas to be pumped out from the 
entire zone of the treated massif. 

Description of the Invention 

The invention relates to the mining industry and is provided for degassing a coal-bearing massif 
via wells sunk from the surface. 



The object of the invention is to increase efficiency of recovering a working fluid and gas from a 
coal-bearing massif. 

Fig. 1 illustrates a scheme of the method of degassing a region of the coal-bearing massif; Fig. 2 
- top view of the same scheme. 

The method is embodied as described hereinafter. 

A directional well 1, a termination of which is horizontal or inclined 2 and passes through the to- 
be-treated stratum of a coal-bearing massif 3, is drilled. Each interval is stricken by forming 
perforations 4 and a design volume of a working fluid is injected interval-wise with a rate 
exceeding the described injectivity of the massif being treated. Each treated interval is sealed off 
during the hydraulic treatment of intervals. Once the hydrotreatment of each interval is 
completed, a sealing material is removed from an inclined or horizontal section to form a gas and 
hydraulic collector being in communication with all treated intervals. A vertical well 5 is drilled 
into the zone of a lower down-dip hydraulic treatment interval. A wellbore of this well is 
arranged at a distance of not more than 2/3 of the radius of this hydrotreatment interval R from 
the gas and hydraulic collector. A coal seam is stricken in the vertical well by forming 
perforations 6, then the working fluid and gas are recovered with a pump 7 lowered into the well 
on rods 8. 

Example. To treat a coal-bearing massif, a well with a wellbore horizontal termination was 
constructed. The horizontal wellbore passes in the direction of a dip of a rather gas-burst 
hazardous and gas-bearing sandstone rock overlain by the to-be-treated not overlain gas-burst 
hazardous coal seam. The dip angle of both the coal seam and sandstone rock is 1 1°. Thickness 
of the sandstone rock is 40-60 m, and that of the coal seam - 1 .2-1.5 m. The depth of occurrence 
of the sandstone rock in the treatment zone is 1,300 m. A length of the well drilled is 1,865 m, 
drilling diameter - 216 mm. The well is lined with steel casing pipes 146 mm in diameter and 
with wall thickness - 10.7 mm. The coal-bearing massif was hydraulically treated via a 
horizontal section of the well in seven intervals. The design radius of hydrotreatment of one 
interval is 120 m. 12,000 m 3 of water is injected into each hydrotreatment interval at a rate of 40- 
100/10" 3 m 3 s. The intervals are sealed off by placing gel cement plugs and using a dispersed 
material. Once the treatment of all intervals by hydraulic washout is completed, the plugs are 
removed and the horizontal section forms a hydraulic collector providing a hydraulic 
communication between the hydrotreatment intervals. A vertical section of the well in which a 
water suction device may be placed is 250 m, 

A lower boundary of the injected working fluid is at the depth of 1,400 m. Therefore, height of a 
column of continuously unpumped water will be 400-500 m that prevents the gas from draining 
from the well. The excess pressure only will cause inflow of the water into the well. To more 
completely remove the water and increase the rate of gas recovery, a vertical well was drilled 
from the surface into a zone of a lower down-dip hydraulic treatment interval. A wellbore of this 
well was arranged at a distance of 50 m from perforations of the gas and hydraulic collector. The 
well drilling diameter is 190 mm, casing string diameter - 146 mm. The well is perforated along 
the entire thickness of the treated coal-bearing massif. The water was pumped out using a deep 
well pump placed in the vertical well. Therefore, the water, the inflow of which was caused not 
only by excess pressure, but also by gravity forces of the water, was pumped out from the entire 
zone of the treated massif. This allowed quality completion of the well after massif 
hydrotreatment. 



Claims 



A method of degassing a region of a coal-bearing massif comprising drilling a directional 
well from the surface having a horizontal or inclined section that passes through a stratum, 
casing the well, perforating a casing string, injecting a working fluid interval-wise with a rate 
exceeding natural injectivity of the massif, forming a gas and hydraulic collector and removing 
the working liquid and gas from the treated coal-bearing massif characterized in that, to increase 
efficiency of recovering a working fluid and gas from the coal-bearing massif, additionally a 
vertical well is drilled into the zone of a lower down-dip hydraulic treatment interval via which 
the working fluid and gas are recovered from the treated coal-bearing massif, with a wellbore of 
the vertical well being arranged at a distance of not more than 2/3 of the radius of the lower 
hydrotreatment interval from perforations of the gas and hydraulic collector. 
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TtfBHOCTH H3B.neHeH«« paSOHCfl JKHAKOCtH H 

ra3a H3 yrvieitopojuioro MaccHBa. C noBepx-. 
hocth 6ypHTCH iiaiipaBJic.HiiaH cKB-awima. F.c 
ropH30HTajihHwft hjih HaK/ioHHbifl* yiac tdk npo- 
xoaht no njtacry. llpoiiawwiMTCfl o6caAK3 cKea- 
>KHHbi h nepcj)opaiiHH oficannofi kwiohhh ropn- 
30HTaJibHoro hjih HaicnoHHoro ynactKa. /la.ice 
Bbino/iHHiOT noHHTepBa/ihuoe Hanirranne pafio- 
i*efi whakocth c tpmhom, npeBWuiamiuHM 

*ecTecTBeH>iyK> npHCMHCTOCTb MaccHBa ii oOpa- 
30B3HHC ranb-rniiponpoBOAHoro KO.n.ieKTOpa . 

.3aTCM b 30Hy MH>KHero no naAeHHio luiarra 
HHTepaa.ua rHjipoofip* 6otkh ao no/i h htc/i kh o 
6ypjrr c nosepxiiocTH BepTHxajibHyio ckbb- 
jKHHy. Ctbo.1 aepTHKa^bHoft cKna'jKM hw pac- 

.nQJiaram qt nep(}K>pHpnBaHHwx OTBeprrnH ra- 
30-rHAponpoBOiiHoro KOJUiwiopa- Ha paccn>H- 
hhh He 6<uiee 2/3 pannyra arovo HHTppBa/ia. 
H3BvieMeHHe paboven >khhkocth h rasa h:i 06- 
pa6oTaHHoro yrJiepoAHoro M3CCHB3 oryntecr- 

MHIOT 4epe3 BepTHKa^bHyK) CKB3>KHHy. 3to 
n03B0.1«eT npOH3BOilHTb OTKa«Ky ?KHAKOCTH II 

ra3a H3 Bceft 30hw o6pa6aTWBaeMoro .Mac-. 

CHB3. 2 HJ\. 
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H3o6peTeHHfe Whochtcr k rbpHoA npOMMiif. 
^eHHOCTH m ' npeAHa3HaM'eHO aar Aera3duHH 
yrvienopoAHoro MaccHBa Mepc3 cKBawnnw; npo : 
OypeHHwe c nooepxHocTH. 

Uejb HsoOpeTeHHn — noBbiuieHHfc atjxfe^ 

THBHOCTH H3BAeqeilHfl paGOMeA • WHAKGCTH 

H ra3a H3 yrAenopOAnqro MaccHBa. . 

Ha $nr. ! H3o6pa>KeHa cJfeMa cnottffid 
jiera3auHH yqacrxa yrAenopoAHoro MaccHBa; 
Ha <}>Hr. 2 — TO>ke, bha CBcpxy, 

CnocoO ocyuiecT8^HK>T cneayioiuHM oopa- 

; 30M. 

} BypflT HanpaBvieHHyio cKoawHHy l f okoh- 
; naHHe KOTopoA RBAReTCR ropH30HTaJibHMM hah 
HBK/iOHHbiM * 2 h npoxOAHT no o6pa6aTbiBae- 
MOMy nAacry yrAenopoAHoro mbcchbs 3. 
FlyTeM o6pa30BaHHH'nep4jopauHOHHbix OTBepc- 

THfi 4 npOH3BOABT BCKpMTHe K3>KAOr0 HHTCp- 

Ba/ia h MOHHTepBaAbHoe HarneTaHHe pacner- 
Horo oft-berna pa6o<4eA >khaxocth c TewnoM, 
npeBbiiuaioiuHM onHcwaaeMyjo npHCMHcrocTb 
o6pa6aTWRaeMoro MaccHBa. B nepHOA noHH- 
tepaaAbHOH rHApoo6pa6oTKH H30AHpyior.Ka>K- 
A«A o6pa6oTaHHbiA HHTepsaA. Hooie phapo- 
crf5pa6oTKH acex HHTepaaAOB H30AHpyiouiHA 
MaTepna/i yAa^HKn H3 HaKAOHHoro hjih ropn- 
' soHTajbHoro yqacTKa, o6pa3yR rHAponpOBOA* 
;Hwfl KcwreKTop, oSecneqHsaiomHft cBH3b Bcex 
^b6pa6oTaHHWx RHTepBaAOB. B- 30Hy HHWHero 
no naAeHMK) nAacra HHTepBBAa rHApoo6pa66T- 

KM 6ypflT C nOBepXHOCTM BepTHKaAbHyiO CKB3- 

H<MHy 5. Ctbch 3toA CKBa>KHHW pacncnaraiOT 
ot ra3orHAponpoBOAHiuero KO^exTopa Ha 
paccTo«HHH He 6o,nee 2/3 paAHyca HHTcpnajiai 
rHApoofipa^oTKH R. HyTeM ofipa30Ba mhr nep* 

(t>OpaUH0HHWX OTBepCTHft 6 npOH3BOAHT BCKpU- 

thc yro/ibHoro nAacra b BepTHKa/ibHOM cKna- 
whhc 3aTeM ocymecTBAHJOT H3BACMeHHe pa6o- 
weA >khakocth h rasa HacocoM 7, oiiymeH : 
hmm b cKBa>KHHy na urraHrax 8. 

flpuMep. JXah o6pa6oTKH yr^enopoAHoro 
MaccHBa nocTpoeHa cKBaauoia c ropH30HTaAb- 

HblM OKOHMSHHeM CTBOA a. FopK30HTaAbHb}A 
CTBOA npOXOAHT B H3npaBA€HHH fiaA^HHH 

eecbjwa Bbi6pocoonac*Km> « ra30HOCHoro nec- 
qaHHKa, Bbiuie KOToporo pacnoAomen o6pa- 
feTU&aeMbiA He3am»meHHuA Bbi6pocoonacHuA 
yro/ibHbiA n^acT. Kan yroAbHwA n/iacr, tok 
h nccMaHHK HMeiOT yroA naACHHH Jl°. Mom- 
Hoctb nccMaHfina 40— 60 m/ yroAbHoro nAacra 
1,2—1,5 m. DiytfHHa 3a^ieraH»« necnaHHKa 
b 30He 06pa0oTKH 1300 m. /JyiHwa npoGypen-. 
hoA cKBajKHHw 1865 m, AHBMeTp GypeHHR 
216 mm. Ckb3>khh3 3aKpen/ie^a cTajibHbiMH 
o6caAHbiMH Tpy6aMH AHaMrrpoM 146 mm c toa- 
iuhhoA ctchkh 10,7 mm.. FHApoo6pa6oTKa 
yrAenopoAH.oro MaccHBa ocymecTM»Aacb «»• 
pC3 ropM30HTa^biiyio qacTb tKBawHHW B ceiiiB 
HHTepBa/iax. PacMfrrHblfl paAHyc THApCoOpa* 

COTKH OAHOrO HHTepB3Aa 120 M. B KBHCAbij) 

HHTepBa^ rHApoo6pa6oTKH 3aKawHBaeTCR nx) 
12000 m 3 noAU c TCMnoM 40— 100/ 1 0" 3 m 3 c. 
H30ahuhh HHtepaaAOB ocyuiecTBAHeTCfl nptf 
noMOuiH. ycTanoBKH reAbueMeHTHoro Mocra 
h AHcneprHpoBaHHoro MarepHaAd. flocAe 



ofipafioTKH Bcex ^HTopBa.noB nyTeM rHApo.- 

BWMbJBaMHH MOCTbl H3a'|OKaiOTC« l TeM C3MWM 
r0pH30MT3AbHWH ynaCTOK HnAHGTCB THApaBAH- 
HCCKHM KOAAeKTOpOM, o0ccnCMHB8K>IHHM FHA- 

paBAHHecKyto cB«3b MC^Ay HHTcpeaAaMH 
rHApoo6pa6oTKii. BepTHxaAbHaa MacTb ckb3- 

^CHHW, TAe MOJKHO yCTflMOBHTb BOAOOTCaCbl- 

B8K>mHe yrrpoAcTBa, coct3bah?t 250 m. 

Hhwhra rpaHHiia 3aKa«<aHHoA pa6oueA 
>KHAKOCTH HaXOAHTCR Ha rAy6HH€ 1400 m. Ta* 
KHM 06pa30M, BUCOTO CTOA6a nOCTOHHHO H.e- 

OTKaHHBaeMoA boaw 6yner 450 m, mto npe- 
nffTCTayeT ApeHKpoBaHHK) haaa H3 CKBaatHHbi; 
nocTynAe»ne boa« b .ckBa>KHHy 6yAeT ocy* 

UieCTBAHTbCH TOAbKO 3a CMCT H36blTOMHOrO 

AaBAeHHH. * Hah 6oAee noAHoro yAaAeHHfl 

BOAbI H yBeAHMeWHH CKOpOCTH H3BAeqeHHfl 

ra3a b 30Hy HH>KHero no naA€HHK> HHTep- 
BBAd rHApoo5pa6oTKH 6uAa npo6ypeHa c no* 

BCpXHOCTH BCpTHKaAbHaH CKB8>KHHa, CTBOA 

9toA CKBa)KHHW p.acnOAaraACH ot nfep<|)opa- 
UHOHHbix OTBCpCTHA ra3orHAponposoflHoro KOA- 
Aeicropa Ha paccTOAHHH 50 m. ZlHaMeTp 6ype« 

HHR CKB3>KHHbI 190 MM, AKdMeTD OficaAHOA 

K0TOHHM 146 mm. Ckb3>khh3 nponepcjwpH- , 
poBana no sceA moiuhocth o6pa6oraHHoro 
25 r yrAenopoAHOro MaccHBa. OrKaiKa boaW^ 

npOH3BOAH^aC<> TAyCHHHblM HBCOCOM, A yCTd- • 
HOBAeHHWM B B€pTHKaAbHOA CKBaJKHHC Ta V ! 
KHM 06pa30M, npOH3 BOA HA 3Cb OTKBMKa BOAW/ 

,■ H3 sceA 30HH o6pa6aTbiBaeMoro Maccnaar 
nocTynAeHne KOTopoA b CKBa>KHHy nponcxo- 

AHT He TO^bKO 3a CMeT H36biTOMKOrO A8B- 
ACHHH, HO H 3a CMeT AeAcTBHH rpaBHTa- 
UHOHHWX CHA BOAbI, 3t0 H03BOAHAO npOH3- 

BecTH KaiecTBeHHoe ocBoeHHe ckbsdkhhu nocAe 

; rHAp00(5pa(50TKH 'MaCCKBB. 
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<PopMyna uao6pereHtiR 

Cnoco<5 Aera3auHH ynacrrka yrAenopoA- 
iHoro MaccHBa, BKAioqaiomHA CypeHHe c no^ 

BepXHOCTH HanpaBAeHHOA CKBaKHHU, HMeRD- 

; meA ropH30HraAbHuA hah HamiOHHUft ynac* 
tok, . npoxoAHiunA no nAacTy, ee oficaAKy, 
nep(j>opauHK)o6caAHoA koaohhu, noHHTepaaAb- 
Hoe HarneTaHHe padoqeA >khakocth c teMhOM, 
.npeBuuiafouiHM ecTecr Be h ny 10 npHeMHCTOtrrb 
; MaccHBa, o6pa30BaHHe raaorHAponpoBOAHorp 
^KOAfleKTbpa h H3BAeMeHHe paGoMeA >khakoctr 
;h ra3a . H3 oCpaSoTaHHoro yrAenopoAHorO 

M3CCHB3, OTAUHOfOtMUaCH TeM, MTO, C Ue^blO 

WbBbiiueHHR 3<|)(J)eKTHBHOCTH H3BAeueHHR pafid*; 
sefi jKHAKOcf H n TB3* K3' y r Ag n upu flfforo sm? 
CHBa, b 30Hy HHJKHero' no naAeHHio nAacri 

HHTCpBaAa rHApOOCpadOTKH AOnOAHHTeAbHO 

6ypRT c noBepxHOCTH, BepTHKavibHyio ckbb- 
wHHy, *iepe3 KOTopyio H3BAeK8K)T pa6otiyio 
>KHAKOCTb H ra3 H3 otipafcrraHHoro yrAenopoA* 

HOrO MBCCHBa, hpHMCM CTBOA BepTHKaAbHOft 

ckBa>KKKbi pacnoAaraior or oep()>opatiHOHHux 
OTBepciHA ra3orHAponpoBOAHoro KOAAeK-ropa, 
Ha paccTOHHHH He 6owee 2/3 paAHyca hhw- 
nero HHTepBaAa rHApoo<5pa6oTKH. 
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